[Noninduced single-stranded breaks in DNA in murine F9 teratocarcinoma cells].
Our previous study demonstrated the high incidence of non-induced DNA single strand breaks (SSB) in preimplantation mouse embryo genom (Patkin et al., 1994). F9 mouse teratocarcinoma cell line is an in vitro model for early embryonal differentiation, since F9 cells remind in many respects the inner cell mass cells of mouse blastocyst and are capable of differentiation under retinoic acid (RA) and dibutyryl cAMP (db-cAMP) treatment. Using gap filling reaction of F9 metaphase chromosomes and single-cell DNA electrophoresis, we have observed multiple SSB in undifferentiated F9 cells as well as in F9 cells at the early steps of RA-induced differentiation (days of RA treatment), but not in terminally differentiated F9 cells and in mouse embryonal fibroblasts. Rad51 nuclear protein that binds specifically single stranded DNA is highly expressed in all cells of undifferentiated F9 population and is not expressed in terminally differentiated F9 population. Multiple SSB could lead to enhanced rate of sister chromatid exchanges (SCE) in F9 cells. In undifferentiated F9 population the level of SCE was 9.6 +/- 0.44 per metaphase, that was not higher than in NIH 3T3 cell line. However, RA treatment for 48 h led to rising the SCE level up to 16.68 +/- 0.72 followed by its decrease to the initial rate by 72 h of RA treatment. Since the enhanced level of SSB in undifferentiated F9 cells and in mouse blastocyst does not normally lead to chromosomal instability, we consider SSB to be a natural consequence of fast-going DNA replication in these cells.